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THE INTER-RELATIONSHIP OF THE YESTIBULAR APPA-
RATUS AND THE CEREBELLUM.1

BY DR. ROBERT BARANY (Vienna).

Abstract translation by MR. A. R. TWEEDIE.

[A MOST interesting1 and impoi'tant paper read at a meeting1 of
The Swedish Otologieal Society in Stockholm, February 27, 1911,
in which the author gives an account of the various steps that led
up to the elaboration of his co-ordination tests. Although as yet
admittedly in part dependent on hypothesis, Barany prefaced his
remarks by stating- that the results already obtained demanded very
serious recognition.]

In 1907, when he published his book on the physiology and
pathology of the semi-circular canals, the author said he had no
idea of the interdependence of these structures and the cerebellum.
Me was, of course, aware of the generalisations as to the small
brain being the seat of the control of equilibration and the centre
for orientation, but such vague statements as these were to him
unsatisfactory and therefore avoided in his book. At that time
the reflex phenomena of the vestibule were apparently completely
explicable from the already recognised communications of the
vestibular nerve, apart from the cerebellum, and could be attri-
buted to the fact that this nerve, after passing through its ganglion,

1 Monatsschr. f. Ohrenheilk., year 45, No. 5.
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was traceable to Deiter's nucleus, the cells of which communicated,
via the posterior longitudinal bundle, with the axons of the
cells in the oculo-motor and iibducens nuclei, and that thus the
nystagmus was brought about. Other axons from the cells of
Deiter's nucleus communicated with the cells of the spinal cord by
the vestibulo-spinal path, and it was to this connection, as he then
thought, that the disturbances of equilibration which accompanied
the induced nystagmus were to be referred. So that then he had
not considered the cerebellum itself played a part in these pheno-
mena. However, his attention had been directed to the investiga-
tion of Marburg and Bing on the artificial destruction of the
cerebellar tracts in dogs and the ataxia thus produced, and thereby
he was led into the following train of thought:—-A normal person
in whom a left-directed rotatory nystagmus was induced tended to
fall to the right; if the head were turned 90 degrees to the left he
would fall forwards ; and if it were turned 90 degrees to the right
he fell backwards. How, then, was this completely different
stimulus to the skeletal musculature to be explained ? It was, of
course, possible that an additional stimulus might have been given
to the vestibular apparatus itself by such movement of the head ;
as, however, the same conditions obtained when the head was
turned before the irrigation was commenced or when the body was
turned under the head, he had been able at once to exclude this as
a possible cause, and he was thus driven to refer these affections
of equilibration to the sensibility of the muscles or joints of the
neck and head—the proprioceptive system of Sherrington. The
movement of the head associated with the vestibular stimulus must
therefore produce this effect on the skeletal muscles. In what
area of the brain did this association take place ? Could it be in
Deiter's nucleus ? Now both the proprioceptive system and
Deiter's nucleus had well recognised connections with the cere-
bellum. Such then might be a function of the small brain, and at
this point some other ideas had occurred to him. He had noted,,
as indeed had other observers, the similarity between the ataxia of
patients the subject of cerebellar disease and those in whom some
vestibular affection existed, and further, that in most patients of
both these groups there was spontaneous nystagmus, with this
difference, that in cases of ataxia due to cerebellar lesions neither
the nystagmus nor the position of the head bore any relation to
the direction of the tendency to fall.

He therefore at once commenced an experimental investigation
as to the reaction of cerebellar cases to irrigation of the ineatus
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A patient, with undoubted cerebellar ataxia, was found who could
only stand with difficulty, and tended to fall spontaneously to the
right and backwards. Irrigation of the right ear induced a typical
vestibular nystagmus to the left—thus the peripheral vestibular
apparatus and vestibular nerve were functional. The reaction on
the left side was also similarly normal. However, whilst the author
was able under this stimulus on the left side to influence the direc-
tion of falling in a typical manner—that is, by turning the head to
the right the patient fell forwards, and soon—no such effect what-
ever could be obtained from irrigation of the right ear. He had
therefore concluded that the tumour must be situated on the right
side—an assumption which was later fully corroborated at the
autopsy. Based on these observations he delivered a preliminary
communication first at Budapest before the International Otologieal
Congress. During 1910 he had seen a large number of cases which
ho regarded as affections of the cerebellum, none of which, however,
were either operated upon or examined post mortem ; but at length
he had the opportunity of examining an undoubted case in Eisel-
berg's clinic in which the question arose as to whether a tumour of
the cerebellum were situated on the left or the right side. On both
sides he was able to induce atypical caloric nystagmus, but only on
one side could he elicit inaction movements in a " normal" manner.
As irrigation of the left meatus resulted in more marked disturbance
than similar treatment on the right side he had diagnosed a tumour
of the left cerebellar hemisphere. At the operation, however, it
was found to be situated on the right side. This caused him much
perplexity, and forced him to the conclusion that he had not yet
arrived at a proper solution of the problem.

In this dilemma he gained much assistance from the writings
of Cajal, Bolk, Nothnagel, Pineles, and Mann as to the histological
anatomy of the cerebellum and its connections. Further, lie recalled
the fact that in cases of abscess or tumour of the cerebellum it had
been constantly noted that the arm on the ipsolateral side was
ataxic, and he also remembered a certain test which he had
elaborated some years ago and described, but which till now had
not occupied his attention. When working with the oculist Sachs
he had carried out Grate's pointing test on a case in which there
was an irritation of the vestibule. (This test consists in making a
patient look at some object and then point to it, having closed the
eyes ; in cases where a paresis of the eye muscles exists this is
unable to be performed with any accuracy.) What now would be
the result, he asked himself, if this were tried on a person in whom
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a physiological nystagmus had been induced ; and by experimenting
he had found out that if there were a normal left-directed nystagmus
a deviation to the right in pointing took place. This he had noted,
but had then not sought to explain; now, however, he reflected
that if disease of the middle lobe caused spontaneous falling, lesions
of the hemispheres should produce spontaneous deviation in point-
ing, whilst if in cases where the middle lobe were diseased no
tendency to fall occurred, in affections of the lateral lobes the
normal deviation in the pointing test should be absent.

He had very soon afterwards had the opportunity of examining
three cases of cerebellar abscess, all of which had inco-ordination,
but owing to the co-existence of spontaneous nystagmus and the
inability to detect reaction movements on most occasions on the
sound side no dependable data could be gained from these. After
examining many other cases without being able to obtain suffi-
ciently definite conclusions, he at length found a case, previously
operated upon for cerebellar abscess, and now completely healed,
in whom the lack of response on the operated side and obvious
reaction on the sound side was most marked.

Another patient, too, came under his notice, in whom no
alteration was detected in the reaction movements of the upper
extremities, but spontaneous disturbance of the equilibration was
present, and by irrigation, which evoked normal nystagmus, the
falling reaction was affected. He had diagnosed a lesion of the
middle lobe, and a few days later a tuberculous tumour was found
in this situation post mortem with another small focus in the right
hemisphere.

Barany was now so sure of his ground that he showed some of
these cases at medical meetings in Vienna, and communicated his
observations to the South-West German Neurological Society at
Baden-Baden, and to the meeting of the British Medical Associa-
tion in London, 1910. In this latter city he was enabled, owing to
the courtesy of Sir Victor Horsley, to examine four cases operated
on for cerebellar lesions, and completely healed. Three of these
lie was able to state had had some lesion of the left lateral lobe,
since no reaction-movements on the left side occurred when at
right-directed nystagmus was induced, whilst the reaction-move-
ments of the right arm and the left arm towards the right were so
obvious when an opposite-directed nystagmus was evoked, that no
doubt could exist as to the lack of response on the left side. In
the fourth patient the reaction-movements appeared quite normal,
but on irrigating the right ear, although a typical nystagmus
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resulted, there was no associated tendency to fall, whilst irrigation
of the left ear afforded both a typical nystagmus and falling. He
had thus concluded that the lesion must have been situated on the
right side of the middle lobe, which, indeed. Sir Victor later
stated, had been the site of a glioma he had removed. Another
cured case of cerebellar abscess, operated on by Mr. West, also
served to confirm the correctness of these observations.

During the autmn of 1910, in Vienna, further investigations all
tended to corroborate the results of his previous research, with the
addition that from one case it appealed that past lesions of cere-
bellum could not always be demonstrated, presumably because
other areas could undertake the function of those which had been
destroyed.

Further research also showed that isolated reaction movements
)f individual joints might occur, as could be demonstrated by
fixing or resting the upper or forearms, etc.

Before leaving Vienna on this occasion he had diagnosed a
tumour of the left cerebellar hemisphere, which had since been
operated on and found to be a broken-down cystic glioma. The
patient had, unfortunately, succumbed during the operation.
This was the first case in which he had been able to definitely
locate a cerebellar tumour before operation.

Barauy, in conclusion, referred to the demonstration given by
Trendelenburg at the Physiological Congress in Vienna, 1910, of
his method of localising various centres in the cerebrum by means
of the application of cold. These methods he had himself been
able to utilise on a case of a healed cerebellar abscess, where the
brain-tissue was left covered in only by skin and dura. The
application of an ethyl-chloride spray to this area elicited reaction-
movements in the upper and lower extremities corresponding to
those one would expect from the experiments and phenomena he
had just described, and thus he felt he was able to assert with
assurance that further investigation of similar cases on these lines
would result in the accurate mapping out of the whole cerebellar
cortex, and establish the functious of its various parts.




